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DETAILED ACTION 

1 . This office action is in response to the amendment/request for continued 
examination dated 2/25/2004. Currently, claims 1 , 3-6, and 10-17 are pending. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1, 3-6, and 10-11, 14-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hennig et al. (US487631 1 ) in view of Carson et al. (US5321056). 

4. The limitations of claim 1 6 require a resin comprised of 60-85% by weight of a 
matrix comprised of polymethyl methacrylate; 15-40% by weight of highly crosslinked 
spherical polymeric particles that are comprised of 15-35% by weight styrene, 65-85% 
methyl methacrylate and 0.1-1 .5% by weight allyl methacrylate, wherein the polymeric 
particles have a mean particle size between 25-55|um, and a particle size distribution 
between 15-100|im, wherein if the resin is extruded into a .125in thick sheet, the sheet 
has a haze number >90%, an opacity >10%, a minimum surface roughness in the range 
of 0.5-30jim, and a total white light transmission >78.9%. 

5. With respect to these limitations, Hennig et al. (hereafter Hennig), teaches a 
resin composition that comprises a polymer matrix that contains crosslinked polymeric 
beads (column 2, lines 58-60). The polymer matrix can be one of several different 
resins, with acrylic resins including methyl methacrylate being preferred (column 6, lines 
4-8). It is noted that Hennig teaches a specific example utilizing polymethyl 
methacrylate (PMMA) as the matrix resin (column 7, lines 8-20). 
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6. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize PMMA as the matrix resin in the invention of Hennig, 
as PMMA is recognized by Hennig as equivalent to the other resins listed as suitable for 
forming the matrix. 

7. The applicant is respectfully reminded that substitution of equivalents requires no 
express motivation as long as the prior art recognizes the equivalency. In Re Fount 213 
USPQ 532 (CCPA 1982); In Re Siebentritt 152 USPQ 618 (CCPA 1967); Grover Tank 
& Mfg. Co. Inc V. Linde Air Products Co. 85 USPQ 328 (USSC 1950). 

8. Regarding the polymeric beads incorporated into the resin, Hennig teaches a 
specific example wherein polymeric beads suitable for use in the invention are formed 
by a copolymer of methyl methacrylate and styrene, wherein the copolymer is in the 
form of beads (equivalent to spherical) having a median particle size of 37 microns 
(columns 6-7 example 1). 1% of a crosslinking agent is utilized (columns 6-7, example 
1 ). The examiner acknowledges that this particular example in Hennig utilizes glycol 
methacrylate as opposed to the allyl methacrylate crosslinking agent required by claim 
16. However, Hennig teaches that suitable crosslinking agents for the particles include 
vinyl, allyl, and crotyl esters of acrylic or methacrylic acid, as well as other crosslinking 
agents such as glycol methacrylate (column 4, lines 1 1-34). 

9. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize allyl methacrylate as opposed to glycol methacrylate 
as the crosslinking agent in Hennig as these materials are recognized as equivalent for 
use as a crosslinking agent. 
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1 0. Regarding the composition of the polymeric beads (a bead is equivalent to being 
substantially spherical) incorporated into the resin, Hennig teaches that the particles are 
specifically chosen so as to have a refractive index that is different from the polymeric 
matrix by at least 0.01 , preferably 0.02, more preferably 0.04 (see column 5, lines 64- 
69). As shown by Carson (see column 3, line 65-column 4, line 5) the relative amounts 
of each monomer in a copolymer determines the overall refractive index of the 
copolymer. Thus, it is clear that the composition of the polymeric particles of Hennig will 
impact the refractive index of the particles. Thus, the composition of the copolymer 
particles of Hennig is a results effective variable. 

1 1 . Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to control the relative amounts of the Styrene and methyl 
methacrylate (MMA) monomers utilized to form the particles of Hennig so as to obtain 
particles having a refractive index that differs from polymethyl methacrylate (PMMA) by 
0.02 or higher. 

12. One would have been motivated to make this modification in view of the teaching 
in Carson that the composition of copolymer particles impacts their refractive index and 
the teaching in Hennig that particles having a refractive index that is different from the 
refractive index of the PMMA matrix by a factor of 0.02 or higher are desirable. 

1 3. Given that the refractive index of copolymer particles is clearly determined by the 
relative concentrations of the monomers making up the copolymer particle, when 1 wt% 
crosslinking agent is utilized and the refractive index of the styrene/MMA is controlled 
such that it is different from PMMA by a factor of 0.02 or slightly higher than 0.02, the 
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composition of the particles required by the applicant in claim 16 will be met. This is 
logical given the teachings in the Carson reference that the composition of a copolymer 
determines its refractive index and give the fact that the instant specification states that 
the "The frosted appearance of the thermoplastic compositions is achieved through the 
mismatch of the refractive indexes, An>0.02 (Specification page 3, lines 26-31). Further, 
the applicant's own arguments are consistent with the teachings in the prior art, namely 
that the refractive index of a copolymer will be the mathematical average based on the 
amount of each monomer and that "only at these lower levels of styrene will the 
refractive index difference between the beads and the matrix be such that a frosted 
appearance is achieved (see arguments, page 6, second paragraph). Thus, the 
compositional limitations of claim 1 are met when the refractive index of the particles of 
Hennig is controlled to be different by a factor of 0.02 or slightly higher than 0.02 from 
the methyl methacrylate matrix. 

14. Regarding applicants requirements in claim 16 regarding the specific haze, 
opacity, roughness, and light transmission properties of the resin if the resin is extruded 
into a 0.125in thick sheet. The examiner takes the position that these limitations are met 
by the composition of Hennig et al. set forth above, wherein 70% PMMA and 30% 
polymeric particles are mixed and the polymeric particles are formed from a 
styrene/MMA copolymer having a refractive index different from the PMMA matrix by a 
factor of 0.02 or slightly higher than 0.02. This composition comprises the same matrix 
polymer (PMMA) as that utilized by the applicant in the specification and required by the 
instant claim 16. The composition further comprises polymeric particles that meet all of 
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the applicant's claimed compositional requirements for the reasons set forth above at 
section 13.. 

15. Regarding the roughness requirement so claim 16, It is of particular note that the 
applicant in the instant specification states that the "The surface texture is controlled by 
the degree of crosslinking and mean size of the fine particles" (Specification page 3, 
lines 26-31). Bearing this in mind, it is noted that the amount of crosslinking agent 
utilized by Hennig is completely encompassed by range specified by the applicant in 
claim 16. Thus, in light of the fact that the same monomers are utilized to form the 
particles, as well as the same amount type of crosslinking agent is used by Hennig, it is 
logical to believe the particles are crosslinked to the same degree as that of the 
applicant. As the applicant specifically states that surface texture (i.e. roughness) is 
controlled by the degree of crosslinking of the particles, it is logical to believe that when 
the resin composition of Hennig is extruded to a thickness of 0.1 25^, the applicants 
claimed roughness limitations will be met. 

16. Last, while the examiner acknowledges that Hennig teaches that the invention is 
directed towards the formation of "opaque" resins, it is noted that Hennig teaches an 
example wherein a composition according to his invention is extrude to a thickness of 
3.2 mm (-.125 in) and has a light transmission of 87-89%. Thus, it appears that 
"opaque" as utilized by Hennig does not refer to the amount of light transmission 
through an extruded resin film of his composition. It is further noted that Hennig teaches 
a specific example wherein the resin is extruded at a material temperature of 245°C, 
which is close to the same temperature utilized by the applicant as described on page 
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20 of the instant specification. Thus, in light of these similarities, the examiner takes the 
position that the haze, opacity, light transmission and roughness limitations of claim 16 
will be met by the composition of Hennig, particularly when a resin composition 
comprising 70% PMMA and 30% particles is utilized and the particles are those 
discussed above. 

17. The examiner believes the above recitation reads on the limitations of claims 1 , 
3-6, 10, 14 and 17, as claim 16 includes all of the limitations of these claims. Regarding 
claim 1 1 , wherein the applicant requires the crosslinking agent to be divinyl benzene. 
Hennig specifically teaches that divinyl benzene is a suitable crosslinking agent (column 
4, lines 11-27). 

1 8. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to utilize divinyl benzene as the crosslinking agent in Hennig, 
as divinyl benzene is recognized by Hennig as equivalent to the other crosslinking 
agents listed as suitable. 

19. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hennig 
et al. in view of Carson as stated above for claim 1 , further evidenced by Minghetti 
(US6077575). 

20. Hennig et al. does not teach the incorporation of a colorant within the polymeric 
particles, as required by claim 15. 

21 . Though Hennig et al. does not disclose that a colorant may be added to the 
polymeric particle composition, the examiner takes the position that this is merely a 
design choice. It has been shown that the addition of a colorant to particles formed in a 
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similar manner and of a similar composition to those described by Hennig et al. is 
known, as evidenced by Minghetti, column 5, lines 35-36. Further, it is well known to 
add a colorant to any material in order to improve its aesthetic appeal. 

22. Therefore it would have been obvious to one with skill in the art at the time the 
invention was made to incorporate a colorant into the polymeric particles described by 
Hennig et al. 

23. One would have been motivated to make this modification because of the 
improved aesthetic appeal of the resulting article one would expect to gain as a result. 

Response to Arguments 

24. Applicant's arguments filed 2/25/2004 have been fully considered but they are 
not persuasive. In the instant case the applicant has primarily argued that the 
composition of the particles required by the amended claims is not taught by the cited 
prior art. The examiner respectfully disagrees. While the examiner acknowledges that 
Hennig does not expressly teach the composition of the particles required by the instant 
claims, Hennig does teach the use of Styrene/MMA copolymer particles that differ in 
refractive index from a PMMA matrix by a factor of 0.2 or more. The prior art, applicant's 
specification, and applicant's own arguments strongly support that the refractive index of 
a copolymer resin is dependant on the relative amounts of each monomer in the resin. 
Hennig utilizes the same two monomers (methyl methacrylate and Styrene) as that of 
the instant invention, and clearly teaches that the refractive index of these particles 
should be 0.02 or more than that of a polymethyl methacrylate matrix (which is the 
same matrix utilized in the instant application). Given the clear teaching in the prior art 
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that the refractive index of a copolymer is composition dependant, if the refractive index 
of a styrene/MMA copolymer has the same refractive index as that required by the 
instant application, it must also have the same composition. Thus, applicant's argument 
that the prior art does not teach the required composition is unpersuasive. Not only 
does the prior art teach an example that is likely to meet the claimed composition 
outright (a styrene/MMA particle having a refractive index that is higher than PMMA by 
0.02), the prior art also provides a solid teaching of how to adjust the refractive index of 
a copolymer to a desired goal. Accordingly, this argument is unpersuasive. 
25. Applicants remaining arguments with respect to the properties of the instant 
application and those of the prior art are also unpersuasive for the same reasons set 
forth above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nikolas J. Uhlir whose telephone number is 571-272- 
1517. The examiner can normally be reached on Mon-Fri 7:30 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul J. Thibodeau can be reached on 571-272-1516. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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